Abstract: Euphorbia species are widely distributed plants, many of which are used in folk medicine. Over the past twenty years, they have received considerable phytochemical and biological attention. Their diterpenoid constituents, especially those with abietane, tigliane, ingenane skeletons, are thought to be the main toxicant and bioactive factors. In this work, the utility of 13 C-NMR spectroscopy for the structural elucidation of these compounds is briefly discussed.
activity. The higher inhibitory effect of 26 might be derived from the carbonyl position at C-2, most probably due to the conformational and functional changes in the P-gp induced by the particular structures of helioscopinolides [26] . Table 1 . Abietane diterpenoids isolated from Euphorbia species. 20 Helioscopinolides H E. calyptrata [40] 21 ent-11α-Hydroxyabieta-8 (14) , 13(15) 3. Ingenane Derivates Isolated from Euphorbia Species (Table 2) Ingenane diterpenoids have a very unique structural feature: they all have a same 5/7/7/3-tetracyclic ring system and a ketone bridge between C-8 and C-10. There is a double bond between C-1 and C-2 in ring A, and another double bond between C-6 and C-7 in ring B. A β-hydroxyl group is linked to C-4, so ring A/B must be trans-joined. Besides, ring D is a cyclopropane ring. Some positions at C-3, C-5, C-13, C-17 and C-20 may be linked to oxygen-substituted residues, such as hydroxyl, acetyl ester, long-chain alkyl ester, benzoyl ester groups, and so forth. This type of diterpenoids have been widely reported in many Euphorbia species. Some researchers have shown that these diterpenoids have antinematodal and termiticidal activity [45, 46] . There were also reports about toxicity such as tumor promoting and proinflammatory activity [20, 47, 48] . Studies on the relationships between structure and irritant activity indicate that presence of a hydroxyl on C-20 is crucial for stimulatory properties. Introduction of an acetyl group in the 20-position results in a lower irritancy [49] . Some 20-deoxyingenol diterpenes induced cell cleavage arrest, but this activity became weak when C-16 had an acyl residue [50] . Acetylation in the 5-position resulted into a considerable depression of irritancy [49] . The skin tumor promoting and irritant activities of the ingenol-3-esters depend on the length of the aliphatic chain in their ester moiety [51] . In addition, the presence of one free hydroxy group at C-3 or C-5 may play an important role in the antinematodal activity [45] . 
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Tigliane Derivates Isolated from Euphorbia Species (Table 3)
The tigliane diterpenoids in Euphorbia have a 5/7/6/3-tetracyclic ring system. Rings A/B are usually in trans-integrated configuration, as in compounds 94-98 and 100-120. Only a few tigliane diterpenoids, such as 99 and 121, are in cis-configuration. Rings B/C are joined in trans-configuration and Rings B/C in cis-configuration. Most tigliane diterpenoids have polyhydroxy groups located on C-4, C-9, C-13 and C-20. C-3 forms a carbonyl group. C1,2 and C6,7 form double bonds, respectively. Like the abietane and the ingenane diterpenoids, the hydroxyl groups of tigliane diterpenoids are easily esterified, as in compounds 98-103. This type of macrocyclic deterpene, which is widespread in the seeds, roots, latex and stem of Euphorbia genus, is the main toxic constituent causing irritant, proinflammatory and tumor promoting activity [18, 61, 62] . When the C12-OH and C13-OH were esterified as a bis-ester, the tumor promoting activity was reinforced at the same time. For example, 12-O-tetradecanoylphorbol 12-acetate (TPA) is well-known as a tumor promotor. The diterpene ester with a saturated aliphatic long chain acyl group exhibited high irritant activity and high tumor promoting activity, and the highly unsaturated analogue exhibits high irritant activity, but very weak tumor promoting activity, suggesting that the irritant activity but not the tumour promoting activity of these diterpenoids is related to the degree of unsaturation of the aliphatic long chain [63] . The absence of a C20-OH is known to be important for the irritant and tumor promoting activities of phorbol esters [64] . Introduction of an acetyl group in the 20-position gives rise to a lower irritancy [65] . Compounds 122 and 123 belong to the daphnane diterpene group, which may be derived from the tigliane diterpenoids by cleavage of ring D and isopropenyl linked on C-13. (97 and 98) , as well as the chemical shift of C-7 is obvious higher than other tigliane diterpenes because of conjugated effect. Compounds 99 and 121 are rare A/B cis-integrated compounds, and the structure of these isomers can be confirmed from the data of 13 C-NMR, for the chemical shifts of C-2 and C-3 are 4-7 ppm higher than that of the A/B trans-integrated ones.
